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(57) [Abstract] 

[Problems to be Solved by the Invention] 

With high electrical conductivity, migration does not occur, at 
same time it issuperior in economical, under atmosphere of 
heat and humidity electric field the imparting is done shunt 
between electrode or between metallization prevention or is 
decreased offers conductive paste for possible electric circuit 
formation asmuch as possible . 

[Means to Solve the Problems] 

Containing conductive powder where average particle 
diameter silver composite layer was formed to surface of 
copper microparticle of 30;mu m or less, conductive paste e 
which becomes 
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[Claim(s)] 
[Claim 1] 

Containing conductive powder where average particle 
diameter silver composite layer was formed to surface of 
copper microparticle of 30;mu m or less, conductive paste D 
which becomes 

[Claim 2] 

conductive paste Q which is stated in Claim 1 to which silver 
composite layer includes the silver and titanium 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards conductive paste which is suited for 
electric circuit formation. 

[0002] 

[Prior Art] 

Until recently, as stated in 42 - 46 page of electronic 
material* 1994 October number as the method which forms 
printed circuit board* electronic part or other electrical 
circuit (metallization conductor ), application or is printed 
method which has been known paste which contains silver 
powder which issuperior in electrical conductivity generally. 

[0003] 

conductive paste which uses silver powder is used as printed 
circuit board* electronic part or other electrical circuit and 
electrode fromfact that electrical conductivity is satisfactory, 
but as for these when the electric field imparting is done 
under atmosphere of heat and humidity, electrodeposition of 
the silver which is named migration in electrical circuit and 
electrode occurs and deficiency that occurs between of 
electrode or between circuit does shunt. 

Whether measure in order to prevent this migration is done, 
several the application does moisture-proofing paint in 
surface of conductor or or other measure which adds 
nitrogen-containing compound or other corrosion inhibitor to 
conductive paste is examined, but it was not something where 
sufficient effect is acquired. 

[0004] 

In addition, to obtain satisfactory conductor of continuity 
resistance, blended amount of silver powder must be made 
high, there was a deficiency that from factthat silver powder 
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is expensive also conductive paste becomes expensive. 
[0005] 

[Problems to be Solved by the Invention] 

It is something which offers conductive paste which as for 
inventionwhich is stated in Claim 1, migration does not occur, 
is superior in electrical conductivity. 

Invention which is stated in Claim 2 furthermore is 
somethingwhich offers conductive paste which is superior in 
migration resistance in addition toinvention which is stated in 
Claim 1. 

[0006] 

[Means to Solve the Problems] 

this invention containing conductive powder where average 
particle diameter silver composite layer was formed to surface 
of copper microparticle of 30;mu m or less, regards 
conductive paste whichbecomes. 

In addition, this invention regards aforementioned conductive 
paste to which the silver composite layer includes silver and 
titanium. 

[0007] 

[Embodiment of the Invention] 

As for copper microparticle in this invention with 
microparticle which consists of the copper mainly, average 
particle diameter makes 30;mu m or less* preferably 10 ;mu 
m or less, when it exceeds30;mu m, printing becomes bad. 

For shape of copper microparticle to be used, spherical 
shape % flake* dendrite or other ones to make electrical 
conductivity among these high it uses things such as flake or 
dendrite, it isdesirable . 

In addition silver composite layer in this invention, silver and 
other metal areincluded, alloy layer saw is meant, it is 
necessary in order sheath to do surface of copper 
microparticle. 

silver composite layer is easy to raise thick extent electrical 
conductivity, but because costbecomes high, in thickness of 
0.1 - l;mu m extent sheath it shouldhave done. 

for example electroless plating method* chemical reduction 
method* substitute plating method* mechanical alloying 
method, sheath in order to do surface of copper microparticle, 
it canform silver composite layer, with mechanofusion 
method or other method. 

Namely, to surface of copper microparticle, composite 
making is possible by forming silver composite layer with 
kind of method which is shown on description above. 
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As for metal which forms silver composite layer composite 
particle which includes the silver and titanium in point of 
control of migration is desirable,as for ratio of titanium silver 
titanium range of 0. 1 - 10 weight% is desirable in point of 
improvement of control and electrical conductivity of 
migration vis-a-vis 90 - 99.9 weight%, If silver titanium is 
range of 0.5 - 5 weight% vis-a-vis 95 - 99.5 weight%, 
furthermore it is desirable. 

[0008] 

In addition average particle diameter as for coating amount of 
silver composite layer to surface of copper microparticle of 
30;mu m or less, silver composite layer copper microparticle 
range of 70 - 95 weight% is desirable from resistance and 
economy of conductor vis-a-vis 5 -30 weight%, if silver 
composite layer copper microparticle is range of 75 - 90 
weight% vis-a-vis 10 - 25 weight%, furthermore is desirable. 

[0009] 

conductive paste contains curing agent and according to need 
terpineol* ethyl carbitol* carbitol acetate* butyl cellosolve 
or other solvent* benzothiazole* benzimidazole or other 
corrosion inhibitor* micrographite powder etc of adhesive 
component of the adhesive component* 2 ethyl 4 methyl 
imidazole or other organic of epoxy resin* phenolic resin* 
unsaturated polyester resin or other organic of liquid state 
other than above-mentioned material. 



As for content of adhesive component and solvent adhesive 
component 10-20 weight% and solvent is range of 10 - 35 
weight% vis-a-vis conductive paste, it isdesirable . 

In addition content of conductive powder (It makes below 
silver composite layer sheath copper microparticle. ) where 
average particle diameter silver composite layer wasformed to 
surface of copper microparticle of 30;mu m or less is 20 - 75 
volume% from resistance and economy of conductor vis-a-vis 
solid component of conductive paste,it is desirable , if they 
are 30 - 65 volume%, furthermore it isdesirable. 

Regarding to this invention, removal doing each weight 
volume% with the density, it shows ratio of volume base 
which it calculated. 

[0010] 

[Working Example(s)] 

Working Example of below this invention is explained. 
Working Example 1 

average particle diameter being 6;mu m, maximum diameter 3 
min surface treatment did abbreviation spherical shape copper 
microparticle 500g of 20;mu m in hydrochloric acid of 
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concentration 1 normal. 

Next water wash after doing this abbreviation spherical shape 
copper microparticle, while respectivelyadding 160 g and 8 g 
in water 2 liter, agitating and the dispersing doing silver in 
surface of said copper microparticle silver plating doing the 
silver nitrate and titanium fine powder in thickness of 0.5 ;mu 
m aqueous solution with the substitute plating method which 
it heats weakly with gas burner, it acquired silver composite 
layer sheath copper microparticle. 

titanium fine powder 1 weight% contained in this silver 
composite layer . 

[0011] 

On one hand, Resol phenolic resin (homemade s 
noncommercial item) 80 g and bisphenol A type epoxy resin 
(Yuka Shell Epoxy K.K. (DB 69-068-8882 ) make, tradename 
Epikote 1007 ) in 20 g mixing to uniform ethyl carbitol 
(reagent ) including 1 20 g, it made the resin composition, 440 
g adding silver composite layer sheath copper microparticle 
which in this is acquired atdescription above, with stirred 
agate mill and 3 -roll mill blending doing in the uniform, it 
acquired conductive paste. 

Furthermore as for ratio of silver composite layer and copper 
microparticle, silver composite layer as for20 weight% and 
copper microparticle was 80 weight%. 

In addition silver composite layer sheath copper microparticle 
34 volume% contained vis-a-vis solid component of the 
conductive paste. 

[0012] 

With conductive paste which is acquired next at description 
above, thickness being 1 .6 mm, as test pattern which in paper 
phenol copper clad laminated board (Hitachi Chemical Co. 
Ltd. (DB 69-053-5794 ) make, tradename MCL-437F ) where 
diameter formed through hole of 0.8 mm (;ph) is shown in 
Figure 1 is printed in atmosphere 60 deg C3 0 min 
furthermore heat treatment doing those which fill upthis in 
through hole 1 with condition of 160 deg C3 0 min, it 
acquired circuit board. 

Furthermore 2 is paper phenol copper clad laminated board in 
Figure 1. 

resistance of circuit board which is acquired next was 
measured. 

As a result, as for resistance of through hole 1 which excludes 
resistance of copper foil with 21 m:oa /hole , as for insulating 
resistance between through hole which is adjacent 10 <sup>8 
it was a:oa or greater. 

resistance of result and through hole 1 which execute cooling 
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chip test of said circuit board was 22 m:oa /hole. 

In addition insulating resistance between result and through 
hole which execute the moist load test of said circuit board 10 
<sup>8 was the:oa or greater. 

Furthermore, 125 deg C3 0 min~- 65 deg C3 0 min 100 cycle 
it did cooling and heating test condition, imparting doing 
voltage of 50 V in 40 deg C90%RH and between line which 
isadjacent, 1,000 hour it kept moist load test. 

[0013] 

Working Example 2 

390 g after adding, mixing silver composite layer sheath 
copper microparticle which in resin composition 220g which 
isacquired with Working Example 1 is acquired with Working 
Example 1 to uniform with stirred agate mill , and 3 -roll mill 
it acquired conductive paste. 

Obtaining step which is similar to below Working Example 1, 
producing the circuit board, evaluation it did characteristic. 

As a result, as for resistance of through hole with 20 m:oa 
/hole , asfor insulating resistance between through hole 10 
<sup>8 it was a:oa or greater. 

In addition as for resistance of result and through hole which 
execute the cooling chip test of said circuit board with 23 
m:oa /hole , with result of moist load test, as for insulating 
resistance between through hole 10 <sup>8 it was a:oa or 
greater. 

Furthermore titanium fine powder 1.5 weight% contained in 
silver composite layer. 

In addition silver composite layer sheath copper microparticle 
30 volume% contained vis-a-vis solid component of the 
conductive paste. 

[0014] 

Working Example 3 

With plating method and same method of Working Example 1 
silver sheath copper microparticle 800g which silver plating 
isdone with titanium fine powder lOg and zirconia ball 
throwing besides titanium fine powder is notadded to ball mill 
in thickness of 0.3;mu m, 100 hour turning andafter 
dispersing to uniform, 10 hours treating with vibrating mill it 
acquired silver composite layer sheath copper microparticle 
810g. 

In resin composition 220g which is acquired with Working 
Example 1 after this 780 g after adding above-mentioned 
silver composite layer sheath copper microparticle, with 
method which issimilar to Working Example 1 blending 
doing in uniform, it acquired the conductive paste. 
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Passing by step which is similar to below Working Example 
1, producing circuit board, evaluation it did characteristic. 

As a result, as for resistance of through hole with 12 m:oa 
/hole , asfor insulating resistance between through hole 10 
<sup>8 it was a:oa or greater. 

In addition as for resistance of result and through hole which 
execute the cooling chip test of said circuit board with 14 
m:oa /hole , with result of moist load test, as for insulating 
resistance between through hole 10 <sup>8 it was a:oa or 
greater. 

Furthermore titanium 5 weight% we contained in this silver 
composite layer, shape intreatment of vibrating mill had 
become deformed in flake. 

In addition as for ratio of silver composite layer and copper 
microparticle, silver composite layer as forlO weight% and 
copper microparticle was 90 weight%. 

Furthermore silver composite layer sheath copper 
microparticle 47 volume% contained vis-a-vis solid 
component of the conductive paste. 

[0015] 

Comparative Example 1 

380 g adding silver powder (Tokuriki Kagaku Kenkyusho, 
K.K. (DB 69-303-4019 ) make, tradename TCG-1 ) of flake 
to resin composition 220g whiGh isacquired with Working 
Example 1 , with method which is similar to Working 
Example 1 blending doing in uniform, it acquired conductive 
paste. 

Passing by step which is similar to below Working Example 
1, producing circuit board, evaluation it did characteristic. 

As a result, as for resistance of through hole with 1 5 m:oa 
/hole , asfor insulating resistance between through hole 10 
<sup>8 it was a:oa or greater. 

In addition as for resistance of result and through hole which 
execute the cooling chip test of said circuit board with 17 
m:oa /hole , with result of moist load test, as for insulating 
resistance between through hole circuit board 5 inside 4 
10<sup>6 had decreased to theroa or less. 

[0016] 

Comparative Example 2 

350 g adding silver sheath microparticle which in resin 
composition 220 parts by weight which is acquired with 
Working Example 1 is acquired with Working Example 3, 
with method which is similarto Working Example 1 blending 
doing in uniform, it acquired conductive paste. 

Passing by step which is similar to below Working Example 
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1, producing circuit board, evaluation it did characteristic. 

As a result, as for resistance of through hole with 18 m:oa 
/hole , asfor insulating resistance between through hole 10 
<sup>8 it was a:oa or greater. 

In addition as for resistance of result and through hole which 
execute the cooling chip test of said circuit board with 19 
m:oa /hole , with result of moist load test, as for insulating 
resistance between through hole circuit board 5 inside 3 
10<sup>6 had decreased to the:oa or less. 

[0017] 

[Effects of the Invention] 

As for conductive paste in Claim 1, with paste of high 
electrical conductivity where the resistance of through hole in 
circuit board is low, decrease of insulating resistance between 
through hole in addition in after moist load test to be small, in 
additionbecause blended amount of expensive silver can be 
lost little, migration resistance can beimproved such as is 
conductive paste which is superior even in economical. 

As for conductive paste in Claim 2, it possesses effect of 
conductive paste in Claim 1, furthermore is superior in 
migration resistance. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

As conductive paste is printed in paper phenol copper clad 
laminated board, it is a top view which shows the state which 
it fills up in through hole. 

[Explanation of Symbols in Drawings] 

1 

through hole 
2 

paper phenol copper clad laminated board 
[Figure 1] 
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